The effect of Anderson localization in DNA on the Auger destruction by the Coulombic explosion at ionized radiation has been theoretically discussed in the present work. The theory of Auger destruction of DNA has been modified taking into account the localized and delocalized electron states in DNA owing to the correlated disorder in a sequence of nucleotides. According to the modified theoretical model of Auger destruction, the dominant ratio of delocalized states to localized states in exon compared to intron results in stronger radiation resistance of exons to ionized irradiation causing the Auger-cascade process than the radiation resistance of introns.
One of the interesting and important applications of the localization theory developed for one-dimensional systems [1] [2] [3] [4] is related to conductivity of DNA molecules [4] [5] [6] . The electronic structure of DNA represents a very interesting problem by itself. Surely the mobility of electrons along the sequence effects DNA's functional behavior (information transferring, enzyme-DNA interactions, etc.) and its structural-sequential integrity. The charge migration is believed to be important for the radiation damage repair [7] . The recent study has shown that single-base mutations on DNA molecules may lead to significant changes in conductance [8] . Since most of the mutations in DNA are successfully healed, they assumed the existence of charge transport through delocalized states, responsible for the transfer of information at much longer distances.
DNA macromolecule is considered to be a long sequence of discrete site potentials-basic nucleotides. The electron transport along this sequence occurs due to hopping between the neighboring nucleotides. This property justifies the application of the tight binding model. An uncorrelated sequence of nucleotides localizes all quantum electron states, as occurs in one-dimensional white-noise potential, making impossible the charge transfer at distances longer than the localization length. Studies of long-range correlation in nucleotide structure resulted in proclamation that DNA was aperiodic crystal with long-range correlation [9] . In the work [4] [5] [6] in the framework of the two-channel tight-binding model it was shown how the information coded in a sequence of nucleotides may affect the localization length (therefore, the resistivity) of a given segment of a DNA molecule. The principal results of these work are that for the most of the energies the localization length inside the exon (the coding regions of DNA) region exceeds by order of magnitude the localization length inside the intron region (the noncoding regions of DNA). This confirms the fact that very different kinds of information are coded in these regions. The presence of extended states in the spectrum of exons regions strongly supports a hypothesis that the information about DNA repair processes transfers in a damaged DNA along a nucleotide sequence due to electrical mechanisms. Since proteins detect the damaged region in a sequence by virtue of transport properties [10] [11] [12] , it is natural that the coding regions (exons) have extended states, while this property is irrelevant for the noncoding regions (introns) [5] . One of the factors causing the point mutation in DNA is ionized radiation [13, 14] , which was able to ionize atoms and to break chemical bonds and disrupt the large molecules. At direct and indirect radiation influence of ionized radiation on DNA can cause one-strand break and two-strand breaks of DNA, biological response to which will be gene mutation, cell death, and others. In the work [7] the effect of charge transfer on oxidative thymine dimer repair in the DNA helix at UV radiation was considered. They established that repair efficiency did not decrease with increasing distance 2 ISRN Biophysics between intercalated rhodium noncovalently bonded to the DNA duplex and the thymine dimer, but it diminished with disruption of the intervening π-stack.
In this work we consider the dependence of bond break probability upon the electron localization lengths differing in coding and noncoding sequences at realization of Coulombic explosion at direct ionized irradiation of DNA.
It well known that if DNA is exposed to ionized irradiation as X-ray, gamma, and UV radiation the bond break in DNA can occur by the mechanism of Coulombic explosion [15] [16] [17] . According to [17] the mechanism of Coulombic explosion includes three consecutive processes: (1) the ionization of multielectron atoms of DNA (e.g., phosphorous, oxygen atoms) with cross-section of σ i , (2) the Auger-cascade process, in result of which multicharged (Z) ions are created with the probability of α i (Z), and (3) the decay of nonstable ionic state by ions displacement accompanied by the recovery process of electrons filling up the positive charged ions with the probability of W(τ + /τ e ). Here τ + is the time of gaining the kinetic energy to multicharged ions flying apart from their sites enough for overcoming the bond energy (about 5 * 10 −14 s); 1/τ e is the probability of electrons filling up the multipositively charged ionic state (for semiconductor crystals about 10 −16 s).
The value of σ i depends on the type of radiation (photons, electrons, and ions) and the deep shell electron energy. The probability of α i (Z) depends upon the wave functions of electrons involved into the Auger cascade. The total cross-section of Auger destruction of molecule is defined by the multiplication of probabilities of these independent successive processes as
We can expect the electron localization effect on the third process which is very important because of the destruction DNA can occur in spite of electrons neutralization of localized positive charges. The probability of this process can be defined by the following expression [17] :
The value of 1/τ e is associated with the Z-positively charged ions relaxation by localized (1/τ loc e ) and delocalized (1/τ deloc e ) electron states in the following way:
(
Here β loc and β deloc are the fractions of localized and delocalized electron states, which are different for exon and intron parts of DNA. According to the references [4] [5] [6] the fraction of delocalized states for exon is greater than for intron. Since the spatial extensions of electron localized and delocalized states are different, we can expect that the probability of filling the positively multicharged states up by delocalized electrons is greater than by localized electrons, that is:
The total cross-section of Auger destruction of molecule can be defined taking into account the expression (3) in the following way:
Based on the dominant ratio of delocalized states related to localized ones for exons rather than introns [4] [5] [6] and the expression (4) we can conclude that the electron recovery of positive multicharged states resulting from Auger-cascade process at ionized radiation is more efficient in the coding sequence of DNA than in the noncoding sequence. It means the cross-section of Auger destruction will be less for exons than for introns according to the expression (5) . We can assume that the stronger radiation resistance of exons compared to introns in DNA may be crucial for survival of genetic information during longlife evolution on the strong irradiation background.
